
January 13, 2009January 13, 2009

Environmental Engineering 
Research Program

Capabilities & Research

Environmental Engineering Environmental Engineering 
Research ProgramResearch Program

Capabilities & ResearchCapabilities & Research

William T. Stringfellow, Ph. D.William T. Stringfellow, Ph. D.
DirectorDirector

3601 Pacific Ave., Sears Hall3601 Pacific Ave., Sears Hall
University of the PacificUniversity of the Pacific

Stockton, CA 95211Stockton, CA 95211
(209) 946(209) 946--27962796

wtstringfellow@gmail.comwtstringfellow@gmail.com

www.eerpwww.eerp--pacific.orgpacific.org



January 13, 2009January 13, 2009

OutlineOutlineOutline

Introduction Introduction 
Ecological Engineering Research Program Ecological Engineering Research Program 
(EERP)(EERP)
• The University of the Pacific

Facilities & organizationFacilities & organization

Research focus & experienceResearch focus & experience

DO TMDL Project DO TMDL Project 

EERP & CVEERP & CV--SALTSSALTS
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Ecological Engineering RPEcological Engineering RPEcological Engineering RP

Established 2004 at University of the PacificEstablished 2004 at University of the Pacific
School of Engineering & Computer ScienceSchool of Engineering & Computer Science

Stockton, CAStockton, CA

Research focusResearch focus
Water quality & sustainable agricultureWater quality & sustainable agriculture
• Diffuse pollution impacts & measurement

• Use of natural systems for water quality control

Externally funded Externally funded 
$ 1.1 million per year target$ 1.1 million per year target
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EERP StructureEERP StructureEERP Structure

Scientific StaffScientific Staff
Director Director 

Staff ScientistsStaff Scientists

PostPost--Doctoral Doctoral 
ScientistsScientists

StudentsStudents
CoCo--op programop program

Student assistantsStudent assistants

Visiting scholarsVisiting scholars

Technical StaffTechnical Staff
Laboratory TechniciansLaboratory Technicians

Field TechniciansField Technicians

Data TechniciansData Technicians

Administrative AssistantAdministrative Assistant

Collaborating FacultyCollaborating Faculty
EngineeringEngineering

BiologyBiology

PharmacyPharmacy

Natural Resources InstituteNatural Resources Institute



January 13, 2009January 13, 2009

EERP CollaboratorsEERP CollaboratorsEERP Collaborators

US Geological SurveyUS Geological Survey
US Fish & Wildlife ServiceUS Fish & Wildlife Service
California Department of Fish & GameCalifornia Department of Fish & Game
University of CaliforniaUniversity of California
Berkeley National LaboratoryBerkeley National Laboratory
California Department of Water Resources California Department of Water Resources 
SJSJ Valley Drainage AuthorityValley Drainage Authority
SJSJ River Group AuthorityRiver Group Authority
Turku University (Finland)Turku University (Finland)
Clarkson University (New York)Clarkson University (New York)
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EERP ResourcesEERP ResourcesEERP Resources
Water Quality Research LaboratoryWater Quality Research Laboratory

Gas chromatographGas chromatograph--mass spectrometermass spectrometer

Fluorometer & spectrophotometerFluorometer & spectrophotometer

Total organic carbon analyzerTotal organic carbon analyzer

Total nitrogen analyzerTotal nitrogen analyzer
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EERP ResourcesEERP ResourcesEERP Resources
Field Research CapabilitiesField Research Capabilities

Support to project collaboratorsSupport to project collaborators

State of art field equipmentState of art field equipment

Sampling vanSampling van

Sampling boatSampling boat
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EERP ResourcesEERP ResourcesEERP Resources
Technical  Technical  
Training Training 
Facility Facility 
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Regional Water Quality NetworkRegional Water Quality NetworkRegional Water Quality Network
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EERP Projects 2004 - 2008EERP Projects 2004 EERP Projects 2004 -- 20082008
San Joaquin River DO TMDL ProjectSan Joaquin River DO TMDL Project

Mass balance on SJR to support river restorationMass balance on SJR to support river restoration

San Luis National Wildlife Refuge TOC ProjectSan Luis National Wildlife Refuge TOC Project
Impact of refuge management practices on water qualityImpact of refuge management practices on water quality

Western Stanislaus Co. BMP ProjectWestern Stanislaus Co. BMP Project
Investigate efficacy of current best management practicesInvestigate efficacy of current best management practices

Riparian Zone ProjectRiparian Zone Project
Investigate effects of riparian wetlands on water qualityInvestigate effects of riparian wetlands on water quality

VAMP 2008VAMP 2008
Water quality studyWater quality study
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EERP AccomplishmentsEERP AccomplishmentsEERP Accomplishments

Nationally recognized water quality Nationally recognized water quality 
research programresearch program

Scientific research on critical regional & Scientific research on critical regional & 
national water quality issuesnational water quality issues

Provide scientific support to local, regional, Provide scientific support to local, regional, 
& national water/environmental agencies& national water/environmental agencies

Training & education in water quality & Training & education in water quality & 
ecological engineeringecological engineering
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DO TMDL ProjectDO TMDL ProjectDO TMDL Project

EERP lead scientific agencyEERP lead scientific agency
Eleven organizations: Federal, State, PrivateEleven organizations: Federal, State, Private

Installed or improved 20 flow stationsInstalled or improved 20 flow stations
Managed 18 stations directlyManaged 18 stations directly
Collected WQ or flow data at 188 locationsCollected WQ or flow data at 188 locations
Over 2,000 events of WQ data collectionOver 2,000 events of WQ data collection

Up to 71 biological, chemical, & physical parameters each event Up to 71 biological, chemical, & physical parameters each event 

Over 8,000,000 lines of continuous monitoring data Over 8,000,000 lines of continuous monitoring data 
collected (flow & WQ)collected (flow & WQ)
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DO TMDL ProjectDO TMDL ProjectDO TMDL Project

Collection of regional flow and water quality Collection of regional flow and water quality 
datadata

Maintained 18 flow monitoring stations directlyMaintained 18 flow monitoring stations directly
• Currently 11 still on maintenance schedule

Established QA/QC program on flow, specific Established QA/QC program on flow, specific 
conductance (EC), and water quality conductance (EC), and water quality 

Compiled & published flow & water quality data from Compiled & published flow & water quality data from 
multiple sourcesmultiple sources

Provide tech support to cooperating organizationsProvide tech support to cooperating organizations
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DO TMDL Project DO TMDL Project DO TMDL Project 
Scientific interpretationScientific interpretation

Spatial & temporal analysisSpatial & temporal analysis
• Not normal data

Model validationModel validation
• WARMF-SJR

1/12/2009 4:54 PM
Data Table=DO TMDL Data,Notes=C:\Projects\SJR
Projects\Current Analysis WTS\Wilcoxon Analysis\Tribsonly
2008 final data\TribsOnly_041708.xls

0 1 2 3 4

 Normal(0.84489,0.79453)

Location
Dispersion

Type
µ
s

Parameter
0.8448943
0.7945278

Estimate
0.7936807
0.7599344

Lower 95%
0.8961079
0.8324454

Upper 95%

Parameter Estimates

 Shapiro-Wilk W Test

0.831023
W

 0.0000*
Prob<W

Note: Ho = The data is from the Normal distribution. Small
p-values reject Ho.

Goodness-of-Fit Test

Fitted Normal

Spec Cond mS/cm

Distributions

0 1 2 3 4Spec Cond mS/cm

BCID - New Jerusalem Drain
Del Puerto Creek Flow Station
El Solyo WD - Grayson Drain

ESWD Maze Blv. Drain
Hospital Creek

Ingram Creek Flow Station
Los Banos Creek at Highway 140

Marshall Road Drain
Merced River at River Road

MID Main Drain to Stan. R. via Miller Lake
Modesto ID Lateral 4 to SJR

Modesto ID Lateral 5 to Tuolumne
Moran Drain

Mud Slough near Gustine
Newman Wasteway at Brazo Road

Orestimba Creek at River Road
Ramona Lake Drain at Levee

Salt Slough at Lander Avenue
Spanish Grant Drain

Stanislaus River at Caswell Park
Tuolumne River at Shiloh Bridge

Turlock ID Harding Drain
Turlock ID Lateral 2 to SJR

Turlock ID Lateral 6 & 7 at Levee
Turlock ID Westport Drain Flow Station

Westley Wasteway Flow Station
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DO TMDL ProjectDO TMDL ProjectDO TMDL Project

Integration of Integration of 
multiple WQ multiple WQ 
parameters in parameters in 
single analysissingle analysis
Relativistic Relativistic 
analysisanalysis

Normalized rank Normalized rank 
means (NRMs)means (NRMs)
Water quality Water quality 
indexesindexes
• multiple 

parameters 
simultaneously

Stoplight analysisStoplight analysis

Water 
Quality 
Index

Water Water 
Quality Quality 
IndexIndex
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DO TMDL Project DO TMDL Project DO TMDL Project 

Resolving concentration & load conflictsResolving concentration & load conflicts
NonNon--normal distribution requires novel approachesnormal distribution requires novel approaches
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EERP & CV-SALTS EERP & CVEERP & CV--SALTS SALTS 

Continue flow & salinity station operationsContinue flow & salinity station operations
Training & operationsTraining & operations
Data management & QAData management & QA

Alternative management strategiesAlternative management strategies
Relative to river water qualityRelative to river water quality
Alternatives to permitted discharge approachAlternatives to permitted discharge approach
Load vs. concentration strategiesLoad vs. concentration strategies
Water quality trading programWater quality trading program

Integration of salt management & other TMDL Integration of salt management & other TMDL 
programsprograms

Unintended consequencesUnintended consequences
RealReal--time reservoirs & water quality time reservoirs & water quality 
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SummarySummarySummary

Ecological Engineering Research ProgramEcological Engineering Research Program
Focused on water quality issues in Central ValleyFocused on water quality issues in Central Valley

Expertise & locationExpertise & location

Successful research recordSuccessful research record
• Good relations with collaborating organizations

EERP Research with CVEERP Research with CV--SALTSSALTS
Continued data collectionContinued data collection

Scientific analysis for watershed based managementScientific analysis for watershed based management
• Integration of diverse water quality and TMDL objectives
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